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Fuzzy PID temperature control of industrial boiler based on thermocouple

temperature sensor data acquisition
ZHANG Yue
( University of Computer Science and Technology, Hubei University of Science and Technology, Hubei Xianning 437000, China)

Abstract ; Industrial boiler in the energy conversion with nonlinear, time — varying and thermal iner-
tia characteristics, and susceptible to fuel quality, ambient wind speed and other external factors interfer-
ence, resulting in temperature control accuracy is difficult to ensure. Therefore, in order to improve the
operating efficiency of the equipment, the fuzzy PID temperature control of industrial boiler based on the
data acquisition of thermocouple temperature sensor is proposed. The heat balance equation is constructed
by decomposing the input energy of the boiler into effectively utilized energy and heat loss, and consider-
ing factors such as smoke loss and heat loss. Based on the heat balance equation and the dynamic charac-
teristics of the boiler, a mathematical model between the main steam temperature and the control variables
is established to describe the relationship between the temperature and the fuel supply, the desuperheat-
ing water flow and the boiler load. The main steam temperature data of the boiler is collected in real time
by a high — precision thermocouple sensor, and combined with a fuzzy controller, the adjusted values of
fuel supply and desuperheating water flow are calculated to realize the precise control of the boiler temper-
ature. In the experiments, the control accuracy of the proposed method is examined. The final test results
show that when the proposed method is used to control the temperature of the boiler, the number of sys-
tem oscillations is less, and it has a more ideal control effect.
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